Midsiom, 1019,

of the State. On the morning of the 25th low pressure
overlay the southern Rocky Mountain region with one
of the low centers in southeastern Colorado, while the
crest of the anticyclone north of Montana was fully
six-tenths of an inch higher. The warning issued was
for a moderate cold wave in extreme eastern Colorado.
The front of the high-pressure area moved southeastward
and sharp falls in temperature occurred, but it is doubtful
whether the warning was justified over a considerable
area. A frost warning was issued for southeastern New
Mexico on the morning of the 26th; this warning was
fully verified, several of the substations in the Roswell
fruit district reporting a reading of 32°.—Fredk. I1.
Brandenburg.

San Francisco, Cal., forecast district.—During the first
and second decades stormy weather continued with but
little cessation in the north Pacific States and occurred
with marked frequency in northern California and the
Plateau region. There was another stormy period in the
coast States, from central California north, near the close
of the month. In southern California there were two
rainy se;lls: from the 13th to 15th, and from the 19th to
22d. hile there were a large number of rainy days in
this district, except in southern California, the precipita-
tion for the month was below normal except near the coast
from Eureka to Roseburg and at Tatoosh Island.

Storm warnings were ordered on nine days and small-
craft warnings on two. Live-stock warnings were issued
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on the 14th and 15th and on the 19th, for the northern
Plateau region and northeastern California. These were
only partially verified, as the conditions did not develop
the severity expected. -

The storm of the 13th and 14th ‘gave the highest
winds of the month in California, with hail and thunder-
storms at many dplaces in the interior, snow on the
mountains around San Francisco Bay and extending
well down in the foothills of the Coast Range and Sierra
Nevada Mountains. On the 13th, lightning struck the
residence of Mrs. Manuel Paulo, in the southwestern
portion of Stockton, San Joaquin County, tearing a hole
nearly 2 feet in diameter through the roof. Mrs.
Paulo, her baby, and a neighbor were in the house at
the time but none of them was injured. During the
same storm, in Los Angeles County, a small church
collapsed at Otterbein and the roof was blown from a
farmhouse and power lines were badly damaged in that
vicinity.

The temperature was above normal in the northern
portion of this district and below in the southern. There
were no marked cold spells. Heavy frosts occurred on
several mornings in California, but they were not severe -
enough to cause injury.

At the close of the month deciduous fruit was in full
bloom in California and no injury had been reported
from either frost, rain, or winds.—&. H. Willson.

RIVERS AND FLOODS, MARCH, 1919.

By H. W. Saurr, Temporarily in Charge.

[Dated: Weather Bureau, Washington, Apr. ;o, 1919.]

The melting of snow and breaking up of the ice in the
Connecticut River on the 21st to 23d caused some ice
gorges and the river was about bank-full. Heavy rains
on the 26th and 27th caused a second rise to moderate
flood stages. But little damage was done.

Moderate to heavy rains in the south Atlantic States
from the 7th to 9th caused most of the rivers to rise from
1 to 5 feet above flood stages. Losses were confined
mostly to bridges and live stock.

The floods that were in progress in the east Gulf
States at the end of IFébruary had subsided by the end
of the first week of March. Rains were generally heavy
from the 5th to 9th, causing most of the rivers to pass
flood stages. The greatest rise was in the Alabama
River, which was 14 feet above the flood stage at Selma,
Ala. A second rise occurred in the Tombigbee and
Pear] Rivers from the 19th to 21st. Only the very low-
est river bottoms below Tuscaloosa, Ala., were over-
flowed. The West Pearl River was above flood stage
during the entire month.

General rains and melting snow on the 15th and 16th
caused moderate flood stages in northwestern Ohio and
in southern Michigan. Losses were largely confined to
roads, buildings, and suspension of business.

General moderate to heavy rains on the 5th and 6th,
8th and 9th, and 14th to 16th over the Ohio River water-
shed caused most of the streams to rise slightly above
flood stages. The Ohio River was in flood from Hen-
derson, Ky., to the mouth of the river and the Tennessee
River passed the flood stages at most places below Gun-
tersville, Ala. As but little plowing had been done and
no planting, the losses were confined largely to harvested
crops and live stock.

The Miami and Stillwater Rivers were slightly above
flood stages on the 17th and 18th, causing a suspension
of construction work of the Miami conservency district.
But little damage was done, except that due to suspension
of work. .

Very heavy rains occurred in Chester and Decatur
Counties, Tenn. The following account was furnished
by Roscoe Nunn, meteorologist, Nashville, Tenn.:

There was an unusually heavy rainfall over the western part of
Tennessee on March 16 and the early morning of the 17th (see figure).
The largest amounts recorded were 10.80 inches at Perryville, Decatur

County, and 10.58 inches at Henderson, Chester County. Nearly all
stations located west of a line extending from Robertson to Hardin

[4 ”
é ]

F1G, 1.—Heavy rainfall in West Tennessee on Mar, 18-17, 1819,

Counties received a total of 5 inches or more, while to the east of this
line the rainfall was much less. At Memphis 9.72 inches were recorded
in 24 hours, exceeding 2ll previous 24-hour records. Of this amount
8.72 inches fell in 12 hours, from 10 a. m. to 10 p. m. of the 16th.
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This 1 amount of water falling within such a short time neces-
sarily resulted in great damage and loss, the money value being prob-
ably not less than several hundred thousand dollars. All streams were

y swollen and some of the bottom lands were flooded to an extent
not known before. Many bridges were washed away and many others
were badly damaged, railroad fills were washed out on several lines,
and traffic was seriously interrupted for two or three days. Many
persons in low lands were marooned in their homes by the high water,
and some were not rescued for two days. heing taken from the housetops
by boats. Two persons in Madison County were drowned. Much live
etock wag also lost by drowning, 44 cows being reporied by two ob-
servers alone. In Memphis there was some complaint of flooding due
to inadequate storm sewers, and many cellars were more or less filled
with water. There was much additional damage from washing of
levees, roadways, and farm lands. Fortunately, very little plowing
had been done, and the downpour came on a relatively hard surface;
otherwise farm lands would have suffered seriously.

The Illinois River was in flood from the 12th to the
end of the month. Much damage was reported, but no
estimate of the amount has been received.

High waters in the tributaries caused the Mississippi
River to rise slightly above flood stages from Keokuﬁ,
Towa, to Arkansas City, Ark.

The ice broke up in the upper Mississippi and in the
Missouri Rivers without forming any serious gorges and
no damage was reported.

The western tributaries of the Mississippi reached flood
staies at only a few places. Heavy rains on the 16th to
18th caused the Little Arkansas River to rise very rap-
idly and flood about 1,250 acres of farm land. Several
hundred acres of wheat were killed by standing water.

A slight flood occurred in the Trinity River at Dallas,
Tex., on the 31st.

The Willamette River at Eugene, Oreg., passed the
flood stage on the 3d by 1.5 feet. No damage was done.

Warnings were generally issued well in advance of the
flood crests, and much property was saved thereby.

The usual tabular matter and estimated losses by
floods and property saved by warnings are shown in the
following tables:

Losses by floods, March, 1919.

Tangible 8 Val
rop- : uspen- : Value
River district. grty, Crops. s{‘(;gl: sionp‘:)t of
brldtges, * | business, | warnings.
ete.

TaBLE I.—Flood stages in the Atlant-gic drainage for the month of March
1919.

Above flood
- - stages—dates. Crest.
River and station. st:g‘:g
From—| To— | Stage. | Date.
Connecticué: Feel. Feet.
Hartford, Conn.....cuensuecmnnacnamuensn 18 29 il) 19.8 30
White River Junction, Vi.. 13 28| 20.2 28
Bellows Falls, Vi........... b 1 ) PR P 11.8 2
‘Holyoke, Mass. . ... 9 29 2| ‘o2 2
Unadilia:
p New Berlin, N. Y. - I P 7.2 10
2 Sherburne, N. Y....covemiciciiiaaiens - 2 (AP RN 7.9 10
0
Randolph, Va.....coocaeniimeniioceeannn b3 U ORI P 10. 1
, NLCo LTI 30 i 121 330 19
1 Continued into April.
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TaBLe I.—Food stages in the Atlantic drainage for the month of March,
1919—Coniinued.

Above flood
Flood stages—dates. Crest.
River and station, stage.
From—| To— | Stage. | Date.

Tar: Feet. Fest.

Tarboro, N.C....ccovmmiivrmenannnana. )L N 17.0 13

Greenville, N, G.._...... ...l 13 2 57| 185 13,14
Fishing Creek,

Enfield, N, C.c.ecnuincniicencercmnennnn ) T S P P 13.0 5,10
Neuge:
. Nouse, N.C.....coooomiunniiiiiannan, b U I8 RPN A 13.3 ]

Smithfeld, N. G- ... 2.0, [ R 13.7 7

Cape Fear:
Elizabethtown, N. C 22 8 12 3.7 11
Pecedee:

Cheraw, S. C......ccimiiniccieanenennas 27 10 11 31.2 11

antee:

%Imim‘, S. scc .......................... {g (:) % ﬂg g

orguson, 8. C....ocociiciiiiiiianaaaas 3
Catewba: ! ® 7
Catawba, 8. C..cecvvieeiiiiarannennnenas 11 {""i(') """ i %(1’(8) 10
Watcree:
Camden, 8.C...cccvemviinmanvaananiann. 24 { 1(7) 1; % 3 lg
C’on%aree:
olumbia, 8.C......ccoiiiiiieiaealaL 15 10 11 17.0 11
Broad.
Blairs, 8, C.ooooiiieiiiiriiae e eeaeas 15 9 10 18.0 10
Saeluda:

T T o 2 P PO 6.8 10
’(t!‘l).lappells, 8.¢C . 14 9 12 18.0 10
e

Edisto, 8. C ) I OO 5.6 1

Toad;

Carlton, Ga 11 9 9 13.0 9

conec:

Dublin, Ga 2 @ 1| 23.0 1

Ocmulgee:

MB0OD, B8 . oeencraeeicanennannenaas 7 P PR 17.3 1

Hawkinsville, Ga . Rl LELLT D 28,0 1

Abbeville, Gf.-e.eeeeennncemcmeeeneeen nf O, o B4 %

Lumber City, Ga........ccccaneeinnaaaa. By 2 s 9 }gg 20,21

2Continued from February.

TasLE [I.—Flood stages in the East Gulf drainage for the month of
March, 1919.

Above flood
Flood stages—dates. Crest.
River and station. stage.
From—| To— | Stage. ] Date.
Flint: Fect Feet.
Albany, G8..cucvcieeriiancsnnnnnacnnn 20 (1) 7 27.8 3
Balnbridge, Ga.ceeeeviaainrinnreannan 25 (O] 8 20,5 5
("hattahoochee:
Waest Point, Ga.. 20 10 10 20.5 10
Fufaula, Ala.....o.oeeiiminnaanaaidd 400 iiiieaeatns 35.5 11
Alsgn, Ala.. 30 |77y 27 80,0 128
Do 30 11 13 32.6 12
Alabama:
Montgomery, Ala 35 ) 3 44.8 2128
Do......o.coes 35 10 15 47.3 11
Selma, Ala..._... 31 (1) 5 48,0 1
| 2 TP 35 9 18 49.0 13
Tallﬂmosa:
ilstead, Ala.ccaoeoanoooents 40 9 10 45.4 9
Coosa:
Fadsden, Ala................. 22 11 11 22,0 11
Lock No. 4, Lincoln, Ala 17 W) 1 20.0 323
0T 17 9 14 19.2 9
Wetumpka, Ala.c....o.oommanaemnna, 45 10 11 46.5 1
Etowah:
Canton, Ga. . co.ooiveonane i 11 9 9 13.2 9
Cahnba:
Centerville, Ala............... 25 |ieeiiniieenna 2.5 9
Tombigbee:
Aberdeen, Miss 33 12 121 335 12
[ J . 33 19 21 35.6 20
Demopolis, Ala 39 (O] (O] 52.8 jul
Black Warrior:
Tuscaloosa, Al oo oieaanaamiains 46 9 11 51.2 10
Pascagoula:
@ITill, MiSS..eevueennmeencnmnmranien 19.7 10
Chickasawha:
Enterprise, Miss.. 18.1 10
Shubuta, Miss...... 24.8 10
Pearl:
Jackson, MisS..c.ooieicimviiiaronianaas 20 [ ® 21.6 19
Columbia, Miss....... 18 m 1 18.3 228
B 8 7 18 19 M 19.1 21
West Pearl:
Pearl River, La..cceooiionaananiaaos 13 O] * 15.4 1
1 Continued from February. 3 February. 3 Continued into April,
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Tasre IIT.—Flood stages in the Great Lakes drainage for the month of  Tasue V.—Flood stages in Mississippi drainage during month of March,

March, 1919,

Above flood
Flood stages—dates. Crest.
River and station. st:g%
From—| To— | Stage. | Date.

Maywmee: Fecet, Feel.

Fort Wayne, Ind.......oovinnnnnaaia.s 15 15 22 2.7 18

Napoleon, Ohio....oooooiiiiiiaaLs 10 17 M| 14.0 18
8t. Joseph: .

Montpeler, Ohjo. ... .. .coccaieaaal.. 10 16 20| 128 17
Anglaize:

Dofiance, OMI0 .. a.nneieeneaneaeanns 10 17 19 13.5 18
Saginaw: X

Saginaw, Micho... ...l 19 18 2| 23.1 20

int:

Flnt, Mich.oaeae i ciiee e 14 19 19 14.1 19

Fosters, Mich e aeeneeneimneanncnnanaans ) -1 (R S 17.9 16
Tiltahgirassee.

Midland, Mich.eao.oviiiviiieminnneaa.. 12 17 23 22,0 13

Pamnes, Mich......ooooiimiaiaaianaiias b2 N PR B 19.8 17
Pine;

Alma, Mich. .t T 16 21 12,1 17
Chippcua; i

Mt. Pleasant, Mich... .. ...........ool0 11 20 20 1.5 20
Cass:

Vassar, Mich.. ..o ooiiiimiiniiaaaaias, 14 18 19 15.2 18
Grand:

Lansing, Mieh.....ooo.ooaiiaiiiin 11 17 19 12.0 17

Grand Ledge, Mich..... .. ... G 17 17 7.9 7

Tonia, Mich. . eooi e iiiaie e 21 18 20 034 18

Lowe]l, Michioo oo 15 18 23 18.3 19

Grand Rapids, Mivh. 1.0 0 il 11 18 21| 16.4 an
Red Cedar:

Fast Lansing, Mich. ... ooinnaniao o 8 17 o0 10,1 17

Wiiliamston, Mich ..o iomiininannana.s 10 16 19 10.5 17

TaBLE IV.—Flood stages in the Mississippi drainage (Olio Basin) during
the month of March, 1919.

Above flood
Floog | Stoges—dates. Crest.
River and station. stgge.
From—{ To— | Stage. | Date.
Ohio: Feet, Fect,
Cloverport, Ky.............. e |11 [ P, 7.9 19
Henderson, Ky R 3 18 22 35,2 )]
Evansville,Ind. .........covmiiiiian 35 18 2 37.5 20
Mount Vernon, Ind.........coomainnaa 35 19 3 36.9 21
Shawneetown, Ill. . ceean 35 19 29 28.5 22
Paduecah, K¥-eooioeeni i eeiana L & 2 R 42.8 22
Cairo, Il ceoeeemieiaiiiiiee i icaeeanoen 15 0 28 %5 24
Tuscarutwas: )
Norris Point. Ohlo.......oovmiiiianl . S 7.4 10,18
Coshoeton, Ohio............ocoaaiiillLt 5 15 I8 9.5 18
Walhonding:
‘Walhonding, Ohio........ccovivaniaoo. 8 16 18 .5 17,18
Scivto: .
LaRue, Ohi0..u.evurn i 11 17 18 11.7 13
Prospect. Ohlo_........... ... 10 £ 18 10.3 18
Cireleville, Ohlo. .. ... .. ...ooooill.l. 7 1% 20 12,4 1%
Chillicothe, Ohio.. .. cevoeienaniaiias 14 18 20 16.7 19
Olentangy: . ) )
Delaware, Ohio. ... ...l [ T8 R $.5 17
Miami:
Tadmor, Ghio... ... oiiiiin 12 1 18] 12.6 18
Hamilton, Ohio. ... ...l 12 17 138 13.7 17
Stitlwater: )
West Milton, Ohfo. . o..ooevaiaails 10 16 18 12.5 17
@reene;
Lock No. 6, Brownsville, Ky............ 130 17 19 34.9 18
Lock No. 4, Woo-lhurglv, Ky oeoaoieaoas 33, 17 24 4.1 20
Lock No. 2, Rumsey, Ky............... 34 17 30 1.3 24
Wabash:
Blufiton, Ind. . ceomiinaieieeaaaaaas 12 16 19 14.0 7
Tafayette, Ind . ... ...l 1 15 b2} 21 13,19
Terre Hante, Ind. .. ... ......co...o... 115 17 26 22. 4 20
Vincennes, Ind.. ... ... ...l 14 18 30 20. 4 24,25
Mount Carmel, I ... .oooanalls . 15 17 (O] 240 25
White: .
Decker, Ind. - coeae e 18 10 23 24,4 2
Shoals, Ind. .. 2 20 21} 262 23
Anderson, Ind 12 17 1% 14.7 17
Noblesville, Ind___.__.._.............. 14 17 18 16. 6 17
Indianapolis, Ind ... . ....cceaaaa..s I8 e faranna 17.2 17
Elliston, Ind. ... _...__.. ...l 19 16 2 3.4 19,20
Cumberland:
Lock A (Fox Bluff), Tenn._............- ER 2N DR D 40.8 18
Clarksville, Tenn........oc.cvvveiiauas 46 17 10 50.4 18
Lock D (Dover), Tenn....cccveenemnn.- 10 | 18 20 51.4 19
French Broad: :
Penrose, N. C..._..cooiiiiiaeaaiaaan 13 9 9 13.2 9
Asheville, N.C._......coemeemminaat 4 9 9 1.0 9
Tennessee:
Guntersville, Ala... . ..ooiieeaaiiaaan E:3 I [ D, 28.8 10
Florence, Ala. . ....oooueerrennnnnanan.- 18 9 11 19.5 9
Riverton, Ala 32 8 14 39.0 10
Y 32 18 19 3.7 18
Savannah, Tenn, (1 R PR 36.3 149
Johnsonville, Tenn 3 1 D I, 0.7 12
2 31 17 21 35.3 19

191

1919.
Above flood
Crest.
stages—dates. -
River and station. z;‘:;,d gos—date
From—| To— | Stage. | Date.
Mississippi: Feet, Feet.
St.faal, Minm. .. ...o...l.. ) €0 D cceceaes 12.8 25-26
Keokuk, IoWaueeccaaarainaiaceaannnnnnan 14 19 14.8
Warsaw, Il ... 17 19 21 17.8 20
Quiney, ... o 14 19 27 16.0 21
Hannibal, Mo ...l 13 18 (O] 16.3 21
T.onisiana, Moo 12 19 2 14.2 22
Grafton, Ell... ... il 18 24 29 18.5 25-27
Alton, Y0 T2 TTT TN a1 24 2| 211 2
Cape Girardean, Mo. ... ........oo.ol... F: 11 J (P PR 2.1 25
New Madrid, Mo. ... oooiiiiiaiaa, 34 21 (1) 3%.1 25
Memphis, Tenn.......o.oociviecraiana. 35 25 (1) 37.4 29
Helena, Ark. . ooovoiiiiiiiiriaeiaaaaas 42 25 1) 46.0 30-31
Arkansas City, Ark. - 42 24 21) 47.9 31
Cireenville, Miss................... T8 [P DR 39.8 31
Vieksburg, Miss.....oooiiiviiiainniaan L1, 7% VA D 42.9 31
St Croix:
~ stillwater, MINN. ..o 11 2] ) 13.5 31
Dres Muoines:
Omwa, Towd. coen oo aes 10 16 20 13.2 18
Illinois:
Morrds, T .. oo 13 16 20.3 18
Perg, M. . ooooolil. 14 13 (3] 2.1 18
Henry, Ill............... 7 4 (1) 16.7 29
Peorin, 1. ....... feenan 16 17 ¢y 2.2 22
Havana, 111, .. _..._. 14 138 [43] 15.4 2:=22
Beardstown, I11 . 12 16 (1) 19.5 29-30
Pearl, L. ..o 12 21 ) 16.6 29-30
Aiszouriz
Bf. Charles, Mo...oooieiiiin ol b177% DR TR 23.2 20
Grand:
Chillicothe, Mo..o..oooioiiiiriaiieaann 1R 17 20.0 19
Drunswick, Mu.......ooviiieiaiann. . 10 18 24 12.8 21-22
Meramee:
Pacific, MO oo oo ee e 5 O R P 10.3 19
Bourhcnse:
Union, Moo coevmee Ll 10 19 19 10.6 19
St Franeis:
Marked Tree, ATK.ocininieimvnannnnn 17 30 (O] 17.0 30-31
Yazoo:
Greenwoud, Miss....o....coocaiamnnnn. F. {121 [N PR 34.4 31
Yazoo City, MisS.e.oeoeiiy cramnnanonan 25 |ienecann]onnnnnan 22.5 31
Tallahatchie:
Swan Lake, Miss...cooiuieeeinannninanss 1 25 21 29 2.8 26-27
Ouachite:
Camden, ArK. caimncieieinncnanionanens 30 20 23 32.0 21
Atchafaluya:
Melville, L. oo e iieiaeaea - P P 34.0 31
James:
Huron, 8. Dakae.ooviviimiieiannaanns 9 15 O 13.4 1 25-26
Miszouri
Koansas City, MO...oooiiieiamiiianaaens 22 [.o..o.ad cmemeeed]  20.8 18
Runsus:
Wamego, Kans. . oo.oooiiiiieiiiiinnns 1A 16 16 17.8 16
Topeka, Kans. ..ooooooiieiiviceninnnna b2 I O P, 20.0 17
Smoku Hill:
Tindshorg, Kans. ... oooieaiaaan. j U DR P, 17.8 15
Neoshur
Nensho Ranids, Kans. . o.oooevmnnannn.. 22 17 18 25.0 18
Le Roy, Kans..o.ooioiiioioocaeeaoaa. 2.4 20
Tola, Kans. .. .ooieiiciiiiein i 9.6 31
Nswego, Kans.......oooovvuicremnnnnnns 15.3 -]
Coltonawond:
Emporia, Kans. ceooooioiiinnanaaen. 14 17 19 21.2 18
Little Arkansas:
Seduwivk, Koans. ooooieiiiinaiiaana., 15 16 18 23.6 16
Peilt Jeun:
Danville, ArK..oaoneroreceinaeiaannns 1 TN PR R 17.8 18
White:
Bl tieorgetown, Atk .. Liiiianaenls b2 P 2.3 26-27
ack:
Black Rock, ArKe...ooooviinennnns . 14 17 21 16.2 18
Cache:
Jelks, Atk oo 9 17 ) 10.0 2830

1 Continued into April.
TasLe VI.—Flood stages in the West Gulf drainage during the month

. t Continued into April.
116377—19——4

of March, 1919.
. Above fiood Crest
River and station. :tl:g% stages—datei._ —
From—; To— | Stage. | Date,

Trinity: Feet, Feet.

Dallas, TeX....ceeemiinennn cvaenannann . 25 31 ) 29.9 31
Sabine:

 Bon Wier, Tex............. veeececmanne ) ) P, ceemeenn 19.7 30
ila:
Koelvin, Ariz. . .ooooieieiciiiiieaaaas [ 70 T, F, 4.2 24-25
1 Continued into April.
TasLe VII.—Flood stages in the Pacific drainage during the month of
March, 1919.
T Above flood Crest,
River and station. :?:&q stagesfdntes.
From—| To— | Stage. | Date.

Eel: Feet, Feet.

Fernbridge, Calif. cessmenanamans b 171 PO 14.3 3
Willmmette:

E , Oreg. . . 10 3 i 3 1.5 3

Oregon City, Oreg.....ccc coavnemanmunnnn 12 11.4 4-5




